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(SP-4-1)-diamminedichloroplatium(II)    (SP-4-2)-diamminedichloroplatinum(II) 
࿑ 4 ᐔ㕙྾ⷺᒻဳ[Pt(NH3)2Cl2]㍲૕ 
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trans-[Co(NH3)4Cl2]+                        cis-[Co(NH3)4Cl2]+ 
      (OC-6-12)                               (OC-6-22) 
࿑ 6 ᱜ౎㕙૕ဳ[Co(NH3)4Cl2]+㍲૕ 
ห᭽ߦߒߡޔmer(meridional)⇣ᕈ૕ߣ fac(facial)⇣ᕈ૕߇޽ࠆ[Co(NH3)3Cl3]ߦߟ޿ߡߪޔ
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Co
NH3H3N
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mer-[Co(NH3)3Cl3]                         fac-[Co(NH3)3Cl3] 
(OC-6-12)                                (OC-6-22) 
࿑ 7 ᱜ౎㕙૕ဳ[Co(NH3)3Cl3]㍲૕ 
ߐߡޔCIPߦࠃࠆ㈩૏ሶߩఝవ㗅૏ࠍ⏕⹺ߒߚߣߎࠈߢ㏜௝⇣ᕈ૕ߩᮡ⸥(R/S, C/A, �/�)
ࠍᰴߦ␜ߔޕ 
 
104
横浜市立大学論叢自然科学系列　2011；Vol.61 No.1・2・3
The Steering-Wheel Reference System 
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L3
M
L1 L2
L4
     
L2
M
L1 L3
L4
      
Fe
I P(C6H5)3
CO
(1)
(2)
(3)
(4)
 
       S           R            S 
࿑ 8 ᱜ྾㕙૕ဳ R/Sᮡ⸥ 
㈩૏ሶߩఝవ㗅૏߇ਅ߇ࠆ㗅⇟ߢฝ㧔ᤨ⸘㧕࿁ࠅߦ࿁ォߔࠆ߽ߩࠍ R㧔rectus㧕ޔᏀ㧔෻
ᤨ⸘㧕࿁ࠅߦ࿁ォߔࠆ߽ߩࠍ S(sinister)ߣቯ⟵ߔࠆޕߎࠇࠍ Steering-Wheel Reference 
System ߣ޿߁ޕ࿑ߦ␜ߒߚ Fe㍲૕ߢߪࡂࡊ࠻ဳ(�5)ߩ㈩૏ሶߢ޽ࠆࠪࠢࡠࡍࡦ࠲ࠫࠛ࠾
࡞ၮߩఝవ㗅૏ࠍᦨ߽㜞޿߽ߩߣߒߡ⠨߃ࠆߩߢ S ߣߥࠆޕR/S ᮡ⸥߇↪޿ࠄࠇࠆߩߪ
T-4ߩ႐วߢ޽ࠅޔߘߩઁߩ႐วߪ C(clockwise), A(anti clockwise)ᮡ⸥ࠍ↪޿ࠆޕᱜ౎㕙
૕ဳ(OC-6)㍲૕ߩ႐วޔゲߪఝవ㗅૏߇ᦨ߽㜞޿߽ߩߣ㊄ዻࠍㆬ߮ޔ㈩૏ሶ L1ߩᣇะ߆
ࠄ㊄ዻMࠍ⷗ਅࠈߔޕߎߩߣ߈ߦ L1-Mゲߣု⋥ߥᐔ㕙ߦ޽ࠆ㈩૏ሶߩఝవ㗅૏߇ਅ߇
ࠆ㗅ߦޔᤨ⸘࿁ࠅߢ޽ࠇ߫ Cޔ෻ᤨ⸘࿁ࠅߢ޽ࠇ߫ Aߣߔࠆޕ 
M
L5
L3 L6
L4
L1
L2      
M
L5
L3 L4
L6
L1
L2      
M
L4
L3 L6
L5
L1
L2  
C                      A                      C 
࿑ 9 ᱜ౎㕙૕ဳ C/Aᮡ⸥ 
ਅߦ␜ߔ[Ru(CO)Cl(PMe2Ph)3]㍲૕ߩ႐วߢߪ Aߣߥࠆޕ 
Ru
PMe3Ph
H PMe2Ph
OC
Cl
PMe2Ph         
M
L2
L4 L2
L3
L1
L2  
                 (OC-6-23-A) 
࿑ 10 [Ru(CO)Cl(PMe2Ph)3]㍲૕ 
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The Skew Line Reference System 
㧞ᐳ㈩૏ሶࠍᜬߟ࠻࡝ࠬ㍲૕ߢߪ㈩૏ሶߩఝవ㗅૏߇╬ߒ޿ߩߢޔC/A ᮡ⸥ߢߪߘߩ㏜
௝⇣ᕈ૕ߩ㆑޿ࠍ⴫ߔߎߣߪߢ߈ߥ޿ޕߎߩ႐ว Skew Line ࠍ૶߁ᣇ߇᦭ലߢ޽ࠆޕᰴ
ߩ࿑ߪ[Co(en)3]3+ߩ଀ߢ޽ࠆޕ㧞ᐳ㈩૏ሶߩࠛ࠴࡟ࡦࠫࠕࡒࡦ(en)߇㈩૏ߒߡ߅ࠅߘࠇߙ
ࠇޔ�⇣ᕈ૕ޔ�⇣ᕈ૕ߣᮡ⸥ߔࠆޕ 
Co
NH2
NH2
H2N
H2N
NH2
NH2
mirror
Co
NH2
NH2
NH2
NH2
NH2
NH2
 
�-[Co(en)3]3+                          �-[Co(en)3]3+ 
࿑ 11 [Co(en)3]3+㍲૕ߩ㏜௝⇣ᕈ૕ 
࿑ 11 ߢߪ◲නߩߚ߼ࠛ࠴࡟ࡦࠫࠕࡒࡦࠍᄥ✢ߢ␜
ߒߡ޽ࠆޕ�㍲૕ߦߟ޿ߡ㧞ߟߩᄥ✢ A-Aߣ B-B߇
੤Ꮕߔࠆࠃ߁ߦޔ೎ߩⷺᐲ߆ࠄ㍲૕ࠍ⷗ࠆߣޔ࿑ 12
ߩࠃ߁ߦߥࠆޕ㈩૏ሶ A-Aߩ๟ࠅࠍ㈩૏ሶ B-B߇ฝ
߹ࠊࠅߦߨߓࠇߚ㈩⟎ࠍߣߞߡ޿ࠆߎߣ߇ࠊ߆ࠆޕ
࿑ 13ߩࠃ߁ߦ౞╴ࠍ⠨߃ࠆߣޔ౞╴ߩਛᔃߩ㈩૏ሶ
A-Aߦኻߒߡޔ߽߁৻ߟߩ㈩૏ሶ B-B߇ⲷᣓࠍឬߊ
ࠃ߁ߦ㈩⟎ߐࠇࠆߎߣࠍ⠨߃ࠆߣಽ߆ࠅ߿ߔ޿ޕⲷᣓ߇ฝ߹ࠊࠅߢ޽ࠇ߫ �ޔᏀ࿁ࠅߢ
޽ࠇ߫ �ߢ޽ࠆޕ 
 
࿑ 13 ౞╴ߩਛᔃߦ AA ✢ࠍߣࠅޔAA ߣု⋥ߥ NN ✢ߣߔࠆޕNN ✢ߦု⋥ߢ౞╴ߦ
ធߔࠆ✢ࠍ BBߣߔࠆ㧔Red Book߆ࠄ㧕ޕ 
A
B
AB
A
A
B
B
࿑ 12 Skew-lines AA 
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㧟㧚శቇಽഀ
� ૕ߣ � ૕߇ 1:1 ߩഀวߢ฽߹ࠇࠆ࡜࠮ࡒᷙว‛ߢ޽ࠆ[Ru(bpy)3]2+㍲૕߅ࠃ߮
[Os(bpy)3]2+㍲૕ࠍޔ�૕߇ㆬᛯ⊛ߦ㈬⍹㉄ࠕࡦ࠴ࡕ࠾࡞㌁ߣ෻ᔕߒߡᴉᲚࠍ↢ᚑߔࠆኈ
ᤃߥᣇᴺߢߘࠇߙࠇߩ⇣ᕈ૕ߦశቇಽഀߔࠆߎߣ߇ߢ߈ࠆ 4)ޕ 
   
     
2
2 2 4 2 6 23 2
2
2 4 2 63 2 3
Ru bpy  +  Ag Sb (+)C H O 0.5H O
                              - Ru bpy Sb (+)C H O  + - Ru bpy


      
          
 
Os㍲૕ߪ Ru㍲૕ߣหᒻߥߩߢޔోߊห᭽ߩᣇᴺߢశቇಽഀࠍⴕ߁ߎߣ߇ߢ߈ࠆޕߎߩ
ᣇᴺߣߪ೎ߦޔࠠ࡜࡞ࠞ࡜ࡓ߿ṁ㔌ᶧߦࠠ࡜࡞‛⾰ࠍ↪޿ߚࠢࡠࡑ࠻ࠣ࡜ࡈࠖ࡯ߦࠃࠅ
శቇಽഀߔࠆߎߣ߇ߢ߈ࠆޕKeeneࠄ 5)ߪ SP-࠮ࡈࠔ࠺࠶ࠢࠬ C-25ࠍ↪޿ߡ(-)-O,O’-ࠫࡌ
ࡦ࠱ࠗ࡞-L-㈬⍹㉄࠽࠻࡝࠙ࡓ᳓ṁᶧࠍṁ㔌ᶧߣߒߡޔ[Ru(bpy)3]2+ߩశቇಽഀࠍⴕߞߡ޿
ࠆޕ�-�⇣ᕈ૕ߩ‛ℂൻቇ⊛ᕈ⾰ߪ੕޿ߦᭂ߼ߡ㘃ૃߒߡ߅ࠅޔㅢᏱߩๆ෼ࠬࡍࠢ࠻࡞
ߢߪ඙೎߇ߟ߆ߥ޿ߚ߼ޔశቇಽഀߩ⏕⹺ߪᣓశᕈޔCD㧔౞ੑ⦡ᕈ㧕ޔNMRޔන⚿᥏ X
✢⸃ᨆߥߤߦࠃߞߡⴕ߁ޕ଀ߣߒߡޔߎߎߢߪ CDߣ 1H NMRߩ⚿ᨐࠍ␜ߔޕ࿑ 14ߦߪ
శቇಽഀߒߚ[Ru(bpy)3]2+ߩ CDࠬࡍࠢ࠻࡞ࠍ␜ߒߡ޿ࠆޕ㐳ᵄ㐳஥߆ࠄ⽶߆ࠄᱜߦᄌൻ
ߔࠆࠬࡍࠢ࠻࡞ࠍ␜ߔ߽ߩ߇ �⇣ᕈ૕ߢ޽ࠅޔߘࠇࠍ਄ਅߦ෻ォߐߖߚࠬࡍࠢ࠻࡞ࠍ␜
ߔ߽ߩ߇ �⇣ᕈ૕ߢ޽ࠆޕ࿑ 15ߦߪ[Ru(dmb)2(CO)2]2+㍲૕(dmb=4,4’-ࠫࡔ࠴࡞-2,2’-ࡆࡇ 
࿑ 14  Ǎ -[Ru(bpy)3]2+ ߣ ǔ
-[Ru(bpy)3]2+ߩ CDࠬࡍࠢ࠻࡞
400 500 600 700
-40
-20
0
20
40
Wavelengh (nm)


 isomer
isomer
࿑ 15 [Ru(dmb)3(CO)2]2+ (dmb = 
5,5’-ࠫࡔ࠴࡞ࡆࡇ࡝ࠫࡦ)ߩ 1H 
NMR (a)߅ࠃ߮ Eu(tfc)3 ࠍᷝടߒ
ߚߣ߈ߩ 1H NMR(b) Inorg. Chem. 
1995, 34, 3857߆ࠄォタ 6) 
(b)
e N
N
N
N
Ru
C
C
O
O
 
  
 
a
bc
d
f
Ha
Ha
Hb
Hb
Hc
Hc
Hd
Hd
He+f
He+f
(a)
14 12 10 8ppm
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࡝ࠫࡦ)ߩ 1H NMRࠍ␜ߒߡ޿ࠆޕㅢᏱߩ NMRࠬࡍࠢ࠻࡞ࠍ(a)ߦ␜ߒߡ޿ࠆޔ(b)ߦߪࠪ
ࡈ࠻⹜⮎ߢ޽ࠆ Eu(tfc)3 ㍲૕㧔࠻࡝ࠬާ3-(࠻࡝ࡈ࡞ࠝࡠࡔ࠴࡞ࡅ࠼ࡠࠠࠪࡔ࠴࡟ࡦ)-D-
ࠞࡦࡈࠜ࡜࠻ި࡙࠙ࡠࡇ࠙ࡓ(III)㧕ࠍ౒ሽߐߖߡ᷹ቯߒߚ߽ߩߢ޽ࠆޕEuߩᏱ⏛ᕈലᨐ
ߦࠃࠅో૕⊛ߦࠪࠣ࠽࡞ߪૐ⏛႐ࠪࡈ࠻ߒߡ޿ࠆޕ㈩૏ሶਛߩ a, b, d, e, f૏ߩࡊࡠ࠻ࡦ
ࠪࠣ࠽࡞߇ �߅ࠃ߮ �⇣ᕈ૕ߢࠪࡈ࠻ߩ઀ᣇ߇⇣ߥࠆߚ߼ಽⵚߒߡ޿ࠆޕ 
 
㧠㧚ࠠ࡜࡝࠹ࠖ࡯ࠍ೑↪ߒߚⓨ㑆೙ᓮ
[Ru(bpy)3](PF6)2⚿᥏ߪ 1979ᐕߦ Rillemaࠄ 7)ߦࠃߞߡ X✢
⚿᥏᭴ㅧ⸃ᨆ߇ߥߐࠇߚޕߘߩᓟޔ1992 ᐕߦ Binerࠄ 8)ߦ
ࠃߞߡ⚿᥏᭴ㅧ᷷ᐲᄌൻ߇᷹ⷰߐࠇޔ190 Kߢ⋧ォ⒖߇⿠
ߎࠆߎߣ߇ႎ๔ߐࠇߚޕ294 Kߢߪ⚿᥏♽ Hexagonalޔⓨ㑆
⟲ ߢ޽ࠅޔ105 Kߢߪ Trigonalޔ 3 1P c ߢ޽ߞߚޕ294 K
ߢߩ⚿᥏ࡄ࡜ࡔ࡯࠲ࠍ⴫ 1 ߦ␜ߔޕಽሶߪ D3ኻ⒓ߢ޽ࠅ
Ru-N = 2.056 Åޔ N-C2 = 1.360 Åޔ C2-C3 = 1.364 Åޔ C4-C5 
= 1.347 Åޔ C5-C6 = 1.365 Åޔ C2-C2’ = 1.482 Åޔ C-H = 
1.100 Åޔ сN-Ru-N’ = 78.7°ߢ޽ߞߚޕߎߩ⚿᥏ਛߩಽሶ㈩
⟎ߪ࿑ 17ߩࠃ߁ߦߥߞߡ߅ࠅޔRu㍲૕ߪߘߩ C3ゲࠍု⋥
ߦะߌߡ⚿᥏ߩ ab㕙ߦᐔⴕߥᐔ㕙਄ߦ㈩೉ߒߡ޿ࠆޕߘࠇߙࠇߩ㍲૕ߪᐔ㕙ࠍ᭴ᚑߒߡ
޿ࠆᱜਃⷺᒻߩ㗂ὐߦ޽ࠅޔRu㧙Ru㑆〒㔌ߪ 10.76Åߢ޽ࠅ╬㑆㓒ߦ㈩೉ߒߡ޿ࠆޕ⥝
๧ᷓ޿ߎߣߦᐔ㕙ࠍ᭴ᚑߒߡ޿ࠆ Ru㍲૕ߪ޿ߕࠇ߽ �૕ߢ޽ࠆޕߎߩ㍲૕ߢ᭴ᚑߐࠇ
ࠆጀߩ਄ਅߦ߽㍲૕ጀ߇ᒻᚑߐࠇߡ޿ࠆޕߎࠇࠄߩጀࠍᒻᚑߒߡ޿ࠆ Ru ㍲૕ߪోߡ �
૕ߢ޽ࠆޕߎࠇࠄߩ �ޔ�ጀ߇⚿᥏ cゲᣇะߦ੤੕ߦⓍߺ㊀ߥߞߡ⚿᥏ࠍ᭴ᚑߒߡ޿ࠆޕ
Ru
N
N'
C2
C3
C4
C5
C6
C2'
࿑ 16 [Ru(bpy)3]2+㍲૕
࿑ 17 [Ru(bpy)3]2+㍲૕ߩ⚿᥏᭴ㅧ㧘cゲᣇะ߆ࠄ⷗ߚ࿑(Ꮐ)߅ࠃ߮ aゲᣇ
ะ߆ࠄ⷗ߚ࿑(ฝ)
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ਛᔃ㊄ዻ RuࠍOsߦ⟎឵ߒߚ[Os(bpy)3](PF6)2ߦߟ޿ߡ߽න⚿᥏᭴ㅧ⸃ᨆ߇ⴕࠊࠇߡ޿ࠆ
9)ޕ⚿᥏᭴ㅧߪ⴫ 1ߦ␜ߒߚࠃ߁ߦޔRu㍲૕ߩ߽ߩߣ⚿᥏♽ޔⓨ㑆⟲߇╬ߒߊหᒻߢ޽
ࠆޕߒߚ߇ߞߡޔRu㍲૕ߢ⷗ࠄࠇߚ �૕ޔ�૕ߩⓨ㑆㈩⟎ߪ Os㍲૕⚿᥏ߦ߅޿ߡ߽ห
᭽ߦ⷗ࠄࠇࠆޕ 
೨ㅀߒߚ㈬⍹㉄ࠕࡦ࠴ࡕ࠾࡞Ⴎߦࠃࠆశቇಽഀߪޔ�/�㏜௝⇣ᕈ૕ߣ(+)㈬⍹㉄ߣߩ
ಽሶ⹺⼂ߩ㆑޿ࠍ೑↪ߒߡ޿ࠆޕหߓߎߣ߇㍲૕ߩ㏜௝⇣ᕈ૕ߤ߁ߒߦ߽ᒰߡߪ߹ࠆޕ
ߔߥࠊߜޔ�/�޽ࠆ޿ߪ �/�⇣ᕈ૕㑆ߩ⋧੕૞↪ߦᲧߴߡޔ�/�⇣ᕈ૕㑆ߩ⋧੕૞↪߇
ᄢ߈ߊޔ࡜࠮ࡒ૕⚿᥏ߦᲧߴߡ㏜௝⇣ᕈ૕㧔ࠛ࠽ࡦ࠴ࠝࡑ࡯㧕⚿᥏ߩṁ⸃ᐲ߇㜞޿ߎߣ
ߦ⴫ࠇߡ޿ࠆޕ⥝๧ᷓ޿ߎߣߦޔ޿ߕࠇ߽หᒻߢ޽ࠆ㧔㔚⩄࡮ಽሶࠨࠗ࠭╬߇ᭂ߼ߡ㘃
ૃߒߡ޿ࠆ㧕�-[Ru(bpy)3](PF6)2⚿᥏ߣ �-[Os(bpy)3] (PF6)2⚿᥏ࠍߣ߽ߦṁ⸃ߐߖߚṁᶧ߆
ࠄ⚿᥏ࠍขࠅ಴ߔߣޔᡆ࡜࠮ࡒ⚿᥏ߢ޽ࠆ㧔{�-[Ru(bpy)3]}{�-[Os(bpy)]3}(PF6)4㧕߇ㆬᛯ
⊛ߦ⚿᥏ൻߔࠆޕߎߩࠃ߁ߦߒߡ૞ᚑߒߚ⚿᥏ߩ⚿᥏᭴ㅧ߽߹ߚޔ�ጀߣ �ጀ߇੤੕ߦ
Ⓧጀߒߡ޿ࠆޕ⴫ 1ߦߪන⚿᥏᭴ㅧ⸃ᨆߦࠃࠅᓧࠄࠇߚࡄ࡜ࡔ࡯࠲ࠍ߹ߣ߼ߡ޽ࠆޕ 
 
⴫ 1 Ru㍲૕߅ࠃ߮ Os㍲૕ߩ⚿᥏ࡄ࡜ࡔ࡯࠲(295 K) 
 [-Ru(bpy)3][-Os(bpy)3](PF6)4 10) [Ru(bpy)3](PF4)2 11) [Os(bpy)3](PF6)2 9) 
formula weight 
crystal system 
space group 
a / Å 
c / Å 
volume / Å3  
Z 
density / gcm-3  
1808.28 
P32 
Trigonal 
10.7012(5) 
16.3490(10) 
1621.39(15) 
1 
1.852 
859.56 
3 1P c  
Trigonal 
10.760(1) 
16.391(3) 
1644(1) 
2 
1.74 
948.70 
3 1P c  
Trigonal 
10.790(3) 
16.365(4) 
1650(1) 
2 
1.91 
 
ห᭽ߩ⚿ᨐ߇�-[Ru(phen)3]2+/�-[Os(phen)3]2+♽ߦ߅޿ߡ߽ታ⃻ߐ
ࠇߡ޿ࠆ12)ޕ 
  ᦭ᯏELߦ૶ࠊࠇࠆ⊒శ᧚ᢱߣߒߡᵈ⋡ߐࠇߡ޿ࠆ[Ir(ppy)3] 
(ppy=ࡈࠚ࠾࡞ࡇ࡝ࠫࡦ)߽Ǎ߅ࠃ߮ǔ⇣ᕈ૕߇ሽ࿷ߔࠆޕߎߩ㍲
૕ߪਛᔃ㊄ዻࠗ࡝ࠫ࠙ࡓߦ⚿วߒߡ޿ࠆේሶߪNߣCߢ޽ࠆߚ߼
fac߅ࠃ߮mer⇣ᕈ૕߇ሽ࿷ߔࠆ߇ޔᾲ⊛ߦ቟ቯߥ᭴ㅧ߅ࠃ߮⊒శ
࿑ 18 [Ir(ppy)3]㍲૕ 
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㊂ሶ෼₸߇ᄢ߈޿ߩߪfac૕ߦᵈ⋡߇㓸߹ߞߡ޿ࠆޕߎߩ㍲૕߽࡞࠹࠾࠙ࡓ㍲૕ห᭽ߦߘࠇߙ
ࠇߩ┙૕⇣ᕈ૕߇੕޿ߦ┙૕᭴ㅧࠍ⹺⼂ߒߡ⚿᥏ࠍᒻᚑߒߡ޿ࠆ13)ޕ࿑19ߦ⚿᥏ਛߢߩಽሶ
ߩ㈩⟎ࠍ␜ߒߚޕᏀฝߩ࿑ߪ޿ߕࠇ߽cゲᣇะ߆ࠄ⷗ߚන૏ᩰሶਛߩಽሶࠍ␜ߒߡ޿ࠆ߇ޔᏀ
ߪcゲ0.0-0.5c߹ߢߩಽሶࠍޔฝߪ0.5c-1.0c߹ߢߩಽሶࠍᛮ߈಴ߒߡ޽ࠆޕᏀ࿑ߪǍ⇣ᕈ૕ߩߺ
ߢ޽ࠅޔฝ࿑ߪǔ⇣ᕈ૕ߩߺߢ޽ࠆߎߣ߇ಽ߆ࠆޕߎࠇࠄ߇cゲᣇะߦ੕޿ߦⓍߺ㊀ߥߞߡ⚿
᥏ࠍᒻᚑߒߡ޿ࠆޕ 
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࿑ 19 [Ir(ppy)3]㍲૕ߩ⚿᥏ਛ cゲᣇะ߆ࠄ⷗ߚಽሶ㈩⟎ޕᏀߪ 0-0.5c߹
ߢ㧘ฝߪ 0.5c-1.0cߩ▸࿐ߦ޽ࠆಽሶ߇␜ߒߡ޽ࠆޕ
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